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:H SUHVHQW D PXOWLVFDOH PRGHO IRU WKH VLPXODWLRQ RI LQWHJUDOO\ VNLQQHG DV\PPHWULF 2UJDQLF
6ROYHQW1DQRILOWUDWLRQ261PHPEUDQHV7KLVPRGHOXWLOLVHVDELQLWLRVLPXODWLRQWRSUHGLFWWKH
VWUXFWXUHDQGGLVWULEXWLRQRISRUHVZLWKLQSKDVHLQYHUVLRQSRO\LPLGHPHPEUDQHVZKLOVWSURYLGLQJ




261PHPEUDQHVDUHRIWHQEXLOW IURPSRO\LPLGHVGXH WR WKHLU LQKHUHQWFKHPLFDOVWDELOLW\7KH
SKDVH LQYHUVLRQ SURFHGXUH LV RQH RI WKH NH\ WHFKQLTXHV LQPHPEUDQH IRUPDWLRQ )RU RUJDQLF
VROYHQW QDQRILOWUDWLRQ WKH SURFHGXUH LV WDLORUHG WR SURGXFH DQ DV\PPHWULF PHPEUDQH ZLWK D
GHQVH XSSHU OD\HU ZKLFK SHUIRUPV ILOWUDWLRQ DQG DQ RSHQ EDFNLQJ ZKLFK SURYLGHV VWUXFWXUDO
VXSSRUW

3KDVH LQYHUVLRQ LVDSURFHVVZKHUHE\PHPEUDQHVDUHSURGXFHGIURPDQ LQLWLDOSRO\PHUGRSH
FRPSRVHGRI D VROYHQW FRVROYHQWPL[WXUH E\ VSUHDGLQJ WKH VROXWLRQ RQWR D EDFNLQJPDWHULDO
DQGWKHQLPPHUVLQJWKHV\VWHPLQWRDSUHFLSLWDQW7KHSUHFLSLWDQWGLIIXVHVLQWRWKHSRO\PHUGRSH
DV WKH VROYHQW DQG FRVROYHQW GLIIXVH LQWR WKH SUHFLSLWDQW FDXVLQJ WKH HQWURSLFDOO\ GULYHQ
IRUPDWLRQ RI WKH VROLG SRO\PHU PHPEUDQH 7KH PHPEUDQH VWUXFWXUH DQG UHMHFWLRQ FXUYHV
JHQHUDWHGE\SKDVH LQYHUVLRQFDQEHDOWHUHGE\YDU\LQJWKHVROYHQWFRVROYHQWUDWLRGXULQJWKH
LQLWLDOSRO\PHUVROXWLRQ>@7KLVGHPRQVWUDWHVWKDWWKHILQDOPHPEUDQHVWUXFWXUHFDQQRWEHD
WKHUPRG\QDPLFHTXLOLEULXPVWUXFWXUH%DVHGRQ WKLV UHVXOWZHXWLOLVH WKHPRGHOSXW IRUZDUGE\
6WUDWKPDQ DQG .RFN>@ ZKLFK SURSRVHV WKDW WKH VWUXFWXUH RI DQ DV\PPHWULF PHPEUDQH LV
SULPDULO\JRYHUQHGE\WKHNLQHWLFVRIWKHSKDVHLQYHUVLRQSURFHVV





VKRZQH[SHULPHQWDOO\ WKDW WKHNH\SDUDPHWHU LQGHWHUPLQLQJ WKHVL]HDQGGLVWULEXWLRQRI WKHVH
SRUHV LV WKH LQWHUDFWLRQEHWZHHQ WKHSRO\PHUPROHFXOHVDQG WKHVROYHQWPROHFXOHVZKLFKDUH
W\SLFDOO\ OHVV WKDQ KDOI D QDQRPHWUH LQ VL]H GLIIXVH RQ D SLFRVHFRQG WLPHVFDOH DQG DUH
WKHPVHOYHVFRPSRVHGRIDWRPVZKLFKRVFLOODWHRQDIHPWRVHFRQGWLPHVFDOH>@)URPWKLVLW
LV FOHDU WKDW QR VLQJOH OHQJWK RU WLPH VFDOH FDQ FDSWXUH WKH IXOO GHWDLO RI WKH SURFHVV :H




VFDOHV WR PHVRVFRSLF OHQJWKVFDOHV V\VWHPV :H XVH VWDWHRIWKHDUW OLQHDUVFDOLQJ 'HQVLW\
)XQFWLRQDO7KHRU\')7>@ WRSDUDPHWULVHDQDFFXUDWHIRUFHILHOG IRU0ROHFXODU'\QDPLFV
0'0'VLPXODWLRQV DUH WKHQ XVHG WR VWXG\ WKH EHKDYLRXU RI LVRODWHG SRO\PHU VWUDQGV RYHU
LQWHUPHGLDWH WLPHVFDOHV ')7 VLPXODWLRQV DUH DOVR DQDO\VHG WR HVWDEOLVK WKH LQWHUDFWLRQ
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HQHUJLHVZLWKLQWKHVROYHQWSRO\PHUV\VWHP$ODWWLFHEDVHG0RQWH&DUOR0&FRGHLVXVHGWR
JHQHUDWHFRQILJXUDWLRQVZKLFKDUHDQDO\VHGWRHVWDEOLVKSRUHVL]HVDQGGLVWULEXWLRQV2XUUHVXOWV
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